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PROCEDURE FOR THE PREPARATION OF FRUIT AND VEGETABLE PUREES AND NECTAR ^ 

COCKTAILS ^£ 

The production industry for purges, nectars, cocktails or liquid solutions of fruit, vegetables or fruit and vegetable 0? 

5 mixtures intended for human consumption has for many years sought to supplement the classic mechanical Q 
extraction or preparation techniques with the action of enzymatic reactions principally intended to solubilise 1 

pectins and consequently to obtain the benefits of the part of fruit and vegetables that goes to waste in classic ^ 
extraction procedures. The advantage of this is twofold: on one hand economic as the volume of waste is reduced, 

and on the other nutritional due to the value of this waste for human consumption. _ 

w O 

However, conducting these enzymatic reactions has proven to be quite delicate, particularly when processing Q 
vegetables, and this has led manufacturers to limit their use of enzymatic procedures to certain fruits or w 
vegetables, only to use them to assist mechanical procedures, or finally only to apply them to a fraction of the 
fruits or vegetables concerned. In many cases, not all the nutrients with benefits for human consumption are 
1 5 salvaged and problems with viscosity or texture have been encountered with certain raw materials. 



ID 



The procedure described in this invention, on the other hand, enables almost all the proteins, glucides, vegetable 
frits, mineral salts, trace elements and vitamins in the basic fruits and vegetables to be restored in the finished 
product Only the following are eliminated during the procedure described in this invention: 
20 . - fruit stalks and sepals if necessary, mechanically, before the actual processing of the products; 

- pips and stones, together with any vegetables, parts thereof and cellulosic parts that are not converted by the 
enzymes added or those naturally present in the product, at the end of the enzymatic reaction. 

One of the features of the procedure lies in that the enzymatic reaction will be applied to a mixture of fruits, of 
25 vegetables or of fruits and vegetables devised according to various parameters such as: 

- the nutritional balance of the product: the respective contents in vitamins, glucides and other nutrients are 
entirely balanced, bearing in mind the possible changes in the products during processing or before consumption; 

- achieving an average pH between 3.4 and 4.2 to enable the enzymatic reaction to take place in satisfactory 
conditions, particularly in terms of the risk of microbe growth during the reaction and in terms of the maximum 

30 effectiveness of the enzymatic reactions. 

At no point in the procedure are chemicals such as inhibitors, artificial preservatives, pH correctors or others 
added. 



35 The installation is characterised by the inclusion of a fruit and vegetable sorting point to remove any attached 
stalks, sepals or leaves, followed by a washing point for the products, adapted for natural washing of die fruits 
and vegetables without the addition of chemicals. 

Once the products are washed they are then grated or cut up more or less finely depending on their type, 
40 according to the speed with which enzymatic actions work on each of them, and are then sent to a blanching point 
which heavily reduces die microbe population (bacteria, yeast and mould) and largely prevents the later 
development of phenoloxydase reactions in the products. The blanching station is designed to achieve the desired 
result in a brief period of time (from 30 seconds to 5 minutes) and at a temperature of 80-95°C. 

45 The blanched products are put into enzymatic reactors while still hot The correct development of the enzymatic 
reactions is ensured by means of a suitable water/dry matter ratio. This water/dry matter ratio can be obtained: 

- naturally in the case of some fruits or fruit mixtures; 

- without the introduction of water by carefully calculating a suitable mixture of fruit and vegetables, possibly 
adding a certain proportion of fruit nectars from a previous preparation, produced using the same enzymatic 

50 procedure; 
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- by introducing a small quantity of water, about 5% ± 3% of the total mass of fruits and vegetables used, into a 
calculated mixture of fruits and vegetables. In the latter case, the quantity of water thus introduced will be 
removed by flashing at the end of the enzymatic reaction or during the final sterilisation of the product, or by any 
other applicable mechanism such as reverse osmosis, ultrafiltration, etc. 

5 

This quantity of liquid ideally comes from the blanching liquid, of which the surplus is kept from an enzymatic 
reaction as described below. 

The enzymes used can be, for example, polygalacturonases, pectin lyases or any of the other enzymes most 
1 0 commonly used in mixtures, authorised for use in the preparation of products intended for human consumption. 

Moreover, one of the original features of the procedure is that destroying all the natural enzymes at the blanching 
stage is not sought, but, on the contrary, preserving a sufficient fraction of these enzymes, in particular for the 
purposes of salvaging the proteins that they contain and making them easier to assimilate, is a desired outcome. 

15 

One of the original features of the invention is that natural proteolytic enzymes that are present in certain fruits 
chosen for this purpose are directly introduced at the enzymatic maceration stage. These enzymes are contained in 
fruit juices that are mechanically pressed without any other processing in order to prevent them from being 
destroyed, and these help to make the proteins contained in the fruit and vegetable mixture that will be used to 
20 make the cocktail easier to assimilate. 

In the procedure used, the optimum pH of 3.5-4.2 for the development of the enzymatic reaction and the 
prevention of parasite growth during the enzymatic reaction is obtained naturally by carefully calculating the fruit 
and vegetable mixtures, if necessary - the overly high pH values of some vegetables are compensated for by die 
25 lower pH values of the fruits chosen as a result. 

Throughout the duration of the enzymatic reaction, which may vary from 2-3 hours to 20-24 hours depending on 
the products, a temperature of 45-55°C is maintained in the reactor and the mixture is gently stirred. The reaction 
may be produced under inert gas if necessary to avoid oxidation and the development of aerobic fermentations. At 
30 the aid of the enzymatic reaction, the mixture is stirred vigorously and filtered or sieved to remove pips and non- 
liquefied parts, lignins and fibrous parts, mainly. It can then be sterilised and packaged immediately or cooled to a 
temperature of 3-4°C and stored before later sterilisation and packaging. 

To prepare fruit and vegetable nectar cocktails, a certain proportion of concentrated citrus fruits, red fruits or 
3 5 mixed natural fruit concentrates is added to the mixture before sterilisation, together with a certain proportion of 
honey, sweetener or other products with a sweetening capacity as appropriate, and also a small quantity of natural 
products rich in vitamins B and C and various essential nutrients (ammo-acids and his). The mixture thus 
produced may be smoothed or homogenised by a pressure of 10-1 00 bars: this process should preferably be 
carried out before sterilisation. 

40 

Using a specific method, the product will be sterilised for the production of fruit and vegetable nectar cocktails 
using the procedure developed by Mr Roland Torterot, the subject of European Patent EP 0 124 385 81, in which 
the product of the enzymatic reaction, with the addition of a certain quantity of citrus or other fruits, and if 
necessary honey or any other sweetening product, is heated to around 80-1 00°C and mixed counter-current with a 
45 carefully equivalent volume fraction of water superheated to a high temperature in order to obtain a suitable 
temperature (132-142°C) almost instantly for the sterilisation of the mixture and the destruction of the enzymes. 

The quantity and temperature of the superheated water added are carefully calculated in order on one hand to 
obtain the temperature necessary for sterilising the product and destroying the enzymes, and on the other to 
50 ensure that the quantity of water thus added to the product is never greater than 5 times the quantity of citrus or 
other fruit concentrate added to the product beforehand: the total quantity of water is calculated also taking into 
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account the quantity of water added, if appropriate, before the enzymatic reaction, the removal of which by auto- 
evaporation may also take place at this point by auto-evaporation of the product between the sterilisation 
temperature and a temperature of approximately 95-1 10°C 

5 After a cooling period of 3-55 seconds, the product is chilled and packaged, ideally under inert gas, in long-life 
preservation packaging that is UV and oxygen-proof. 

For finished product types other than fruit and vegetable nectar cocktails, other sterilisation equipment types may 
be used, for example depending on the consistency of the finished product for sterilisation, plate sterilisers or 
1 0 tubular sterilisers, and for the thickest products machines with a surface for scraping. 

The description that follows makes reference to the accompanying diagrams which show a method of carrying out 
the procedure, as a non-limiting example. 

1 5 The installation in figure 1 is a schematic representation of an installation that conforms to the invention, for the 
production of fruit and vegetable nectar cocktails. 

Figure 2 is a representation of the blancher used to blanch the products after they have been grated or chopped. 

20 The installation in figure 1 . An initial manual and/or mechanical sorting point to remove peduncles, sepals and 
other undesirable elements. The fruits and vegetables are then washed at (2) without the addition of chemicals, 
then grated or chopped at (3). 

The chopped or grated products are then blanched in (4) in a continuous machine described more fully in figure 2. 
25 The blanching temperature and sanitary conditions are maintained by recycling the blanching liquid which is 
pumped back up by a pump (5), heated in a heat exchanger (6), maintained at pasteurisation temperature in a 
holder and (7) and cooled to blanching temperature in the heat exchanger (6). 

The blanched products, together with a fraction of the blanching liquid, are added to the enzymatic reactor (8) 
30 which is a cyhndro-conical vat with an external thermal exchange circuit with an agitator/comminutor (9) driven 
by a speed-change drive unit with a range of 1 to 10 to enable both gentle stirring during the enzymatic reaction 
and vigorous stirring at the end of the reaction. 

The reactor (8) may be pasteurised using steam in between the two enzymatic reactions, after washing, and may 
35 be placed under inert gas if need be during the enzymatic reaction. 

After comminution, the liquid product obtained at the end of the enzymatic reaction is pumped (10) and filtered 
by a static filter for small installations or in a self-cleaning filter (11), or a continuous sieve for large flows. 

40 The sieved product is sent to a degassing/auto-evaporation installation, formed, for example, by a constant-level 
tank (12), an accelerator pump (13), a heat exchanger (14), and a degasser (15) to enable the water added to the 
reactor (8) to evaporate. 

On leaving the machine (15), the product is pumped back up (16), homogenised (17), and transported to a buffer 
45 tank ( 1 8) with an agitator and an external heat exchange circuit, where it can be cooled to 4/6°C if it is not 
sterilised in a short period of time. 

A preparation/dosing station (19) enables sweetening products, fruit juice concentrates, vitamins and other 
products to be added to the product after the enzymatic reaction, 

50 

The product is then pumped backup (20), sterilised (21) and packaged (22). 



2638064 



All the vats and circuits may be cleaned by a built-in cleaning installation (23). 

Figure 2 shows in more detail a type of blancher designed to meet the specific technological needs of this process: 
5 The equipment comprises a horizontal part with a solid base (3 1), a sloping part (32), the lower part of which is 
solid, made up of wedge-wire sieves to enable the product to drain into the intermediate part and including an 
opening to allow the product to exit in the upper part. The apparatus also includes two lateral waterproof sides. 

The product is introduced into the lower part through an opening (30) and carried to the exit (40) by pallets fixed 
10 to lateral chains (36) made of stainless steel or plastic. The chains themselves are driven by a head gear wheel 
(33) and guided by intermediate (34) and tail (35) gears. 

A level of blanching liquid is maintained in the apparatus thanks to the overflow threshold (41) between the solid 
part of the sloping base and the part made up of wedge-wire sieves. The blanching liquid flows into a hopper (37) 
1 S which includes an exit pipe (38) which enables the product in the blancher to be recycled. A pipe (39) enables the 
blancher to be completely emptied at the end of the process. 

The quantity of blanching liquid is permanently supplemented by means of a liquid level control in the hopper 
(37). 

20 

The temperature of the blanching liquid can be controlled by an external exchange loop as shown in figure 1 or a 
steam injection (43) in the hopper and a temperature control loop as shown in figure 2. 

The length of part (32) is carefully calculated so that the quantity of blanching liquid leaving the blancher with the 
25 product to go to the enzymatic reactor is at the most 5% ± 3% of the total mass of fruits and vegetables used 
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CLAIMS 

I . Procedure for the preparation of purges, nectars, cocktails or liquid solutions of fruits, vegetables or fruit and 
5 vegetable mixtures, characterised by the fact that the fruits and vegetables are subjected whole, washed but not 

peeled, grated or chopped, to enzymatic reactions that use natural proteolytic enzymes and/or enzymes chosen 
from the galacto-pectinases or pectin lyases, thereby obtaining products which stUl have all the proteins, fats, 
mineral salts, trace elements and vitamins contained in the initial fruits and vegetables. 

10 2. Procedure according to claim 1, characterised by the fact that the enzymatic reactions are used on mixtures of 
grated fruits, vegetables or fruits and vegetables at a pH of 3.4 to 4.2 for a period of 2/3 to 20724 hours. 

3* Procedure according to either of claims 1 and 2, characterised by the fact that the grated and chopped initial 
products are blanched before the enzymatic reactions in order to ensure that the microbe population is sufficiently 
1 5 reduced and to prevent any significant development of the phenoloxydase reaction. 

4. Procedure according to any of claims 1 to 3, characterised by the fact that a percentage of water of 
approximately 5 percent of the fruits and vegetables used is added to the basic fruit and vegetable mixture in order 
to ensure a water/dry matter ratio sufficient for the satisfactory progress of the enzymatic reactions. 

20 

5. Procedure according to any of claims 1 to 4, characterised by the fact that the percentage of water added to the 
basic mixture comes from the liquid used for blanching the products before the enzymatic reaction. 

6. Procedure according to any of claims 1 to 5, characterised by the fact that the quantity of water added to the 
25 mixture to enable the enzymatic reactions to progress well is removed by the auto-evaporation of the product after 

the enzymatic reactions or after the finished product is sterilised 

7. Procedure according to any of claims 1 to 3, characterised by the fact that the natural enzymes that are not 
destroyed at the blanching stage are used for their proteolytic activity during enzymatic maceration. 

30 

8. Procedure according to any of claims 1 to 3, characterised by the fact that natural proteolytic enzymes 
contained in pressed fruit juices, which are chosen for their abundance in these enzymes, are added at the 
enzymatic maceration stage in order to make the proteins in the fruit and vegetable mixture easier to assimilate. 

35 9. Procedure according to one of claims I to 3, characterised by the fact that the water/dry matter balance required 
for the enzymatic reactions used to progress well is achieved by re-using a certain quantity of fruit puree prepared 
in advance using the same enzymatic procedure, or fruit juice. 

10. Procedure according to any of claims 1 to 9, characterised by the fact that the basic mixture is vigorously 
40 mixed at the end of the reaction in order to obtain a fluid that can be pumped. 

I I . Procedure according to any of claims 1 to 10, characterised by the fact that residues, e.g. pips and 
If gnocdlulosic fragments greater than 1 mm in size, are removed by means of filtering or sieving. 

45 12. Procedure according to claims 1 to 1 1, characterised by the fact that a certain proportion of concentrated citrus 
or other fruit concentrate is added to the product resulting from the enzymatic reactions for the purpose of 
preparing fruit and vegetable nectars and cocktails. 

13. Procedure according to claims 1 to 12, characterised by the feet that supplementary natural nutrients such as 
50 various types of honey, sweetening products, products rich in B vitamins, vitamin C, and products containing 
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amino-acids and essential fatty acids are added to the product at the end of the enzymatic reactions, after any 
addition of citrus or other fruit concentrates, 

14. Procedure according to any of claims 1 to 13, characterised by the fact that sweeteners are added to the 
5 product at the end of the enzymatic reactions, after any addition of other supplementary natural products. 

15. Procedure according to any of claims 1 to 14, characterised by the fact that the foodstuff prepared as described 
is sterilised by counter-current mixing of the heated product with an amount of superheated water calculated so 
that the total added to the fruit concentrate during production is no greater than 5%. 

10 

16. Procedure according to any of claims 1 to 15, characterised by the fact that at the end of the enzymatic 
reaction the product, whether with the addition of fruit concentrates, honey, sweetening products, vitamins and 
essential nutrients or not, is sterilised in a tubular or plate machine, or one with a scraping surface. 

IS 17. Procedure according to any of claims 1 to 16, characterised by the fact that the foodstuff is smoothed or 
homogenised before sterilisation. 

IS. Procedure according to any of claims 1 to 17, characterised by the fact that the sterilised product, possibly 
smoothed and homogenised, is immediately placed in sterile packaging, if necessary under inert gas, either for 
20 direct sale to the consumer or in larger barrels or containers for other uses. 

19. Installation for the implementation of the procedure according to any of claims 1 to 18, characterised by the 
fact that it comprises a manual or mechanised sorting point (1) for the stalks, sepals and other parts of the fruits 
and vegetables and a washing point (2), followed by a fruit and vegetable chopping or grating point (3), a 
25 dynamic blanching apparatus (4) where blanching is carried out using hot water which is constantly recirculated 
by a pump (5), heated and raised to pasteurisation temperature by the heat exchanger (6), cooled to room 
temperature at (7) and chilled to the desired temperature in the heat exchanger (6) before returning to the 
blanching apparatus (4) or going to the enzymatic reactor (8). 

30 20. Equipment according to claim 19, characterised by the fact that the blanching apparatus comprises a stainless- 
steel trough with a part with a flat base (30), a sloping part with a solid base (31), a sloping part with a perforated 
base (32), preferably made up of wedge-wire sieves, and finally a free upper part (40) to enable the product to 
exit, with the blanched product being drained all along part (32) while the blanching liquid, collected in a chute 
(37), is discharged via a pipe (38) and recirculated into the blanching apparatus (4), and temperature control 

35 equipment (43) for the liquid collected in the chute (37), with a temperature regulator and steam injector, while a 
level control chain (42) is designed to maintain the level of the liquid in the chute (37), and two lateral chains 
(36), connected by feeder pallets, feed the product for blanching into the apparatus, the chains being moved by a 
drive gear (33) driven by a speed-change drive unit, one or two tail gears (35) and one or more intermediate gears 
(34), with a chute (44) intended for the entry of the product while a cover (45) partially protects the steeping 

40 section of the blanching apparatus (4), and this blanching apparatus (4) is completely drained in die chute (37) by 
a pipe (39). 

21. Equipment according to either of claims 20 and 21, characterised by the feet that an enzymatic reactor (8) has 
been designed to receive the fruits and vegetables blanched by the blanching apparatus (4), made up of a vat with 
45 an external beat exchange circuit, equipped with a variable-speed agitator (9) to ensure both that stirring takes 
place continuously and at length throughout die enzymatic reaction and that the products are mixed vigorously at 
the end of the reaction, while the reactor (8) may be placed within a controlled nitrogen atmosphere during the 
reaction. 

50 22. Equipment according to any of claims 19 to 21, characterised by die feet that, after the stirred mixture has 
been pumped up by the pump (10) at the end of the enzymatic reaction, die mixture is filtered or sieved using a 
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static or a self-cleaning filter (1 1) in order to remove pips, cellulosic parts, peel and other parts which are not 
converted by the enzymatic reaction. 

23. Equipment according to any of claims 19 to 22, characterised by the feet that, in order to remove the water 
5 that may have been added to the filtered and sieved mixture at the blanching or enzymatic reaction stage, a set of 
equipment for heating by auto-evaporation has been designed, comprising a constant-level tank (12), an 
accelerator pump (13), a heat exchanger (14) and an auto-evaporation degassing flask (IS), connected to a 
condensation circuit for the steam clouds extracted, and to a vacuum pump. 

10 24. Equipment according to any of claims 20 to 23, characterised by the feet that a tank (18) equipped with an 
agitator and an external heat exchange circuit has been designed to receive the mixture when it has left the 
evaporation flask (IS), been pumped up by a pump (16) and smoothed or homogenised at (17), this being for 
sterilisation and packaging purposes. 

IS 25. Equipment according to any of claims 19 to 24, characterised by the feet that it comprises a dosing station 
(19) for preparing and measuring honey, sweetening products, vitamins and other natural additives that are added 
to the product in the storage tank (18). 

26. Equipment according to any of claims 20 to 25, characterised by the feet that it comprises a high-temperature 
20 steriliser (21) to sterilise the product prepared in (19) and an aseptic packaging machine (22) to package the 
sterilised product. 
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PRDCCE TOUR LA PREPARATION DE PUREES ET 0£ COCKTAILS DE NECTARS PE FRUITS 

ET LE6UMES 
- 1 - 

L 'Industrie de production de purges* nectars* cocktails ou solutions 
liquides de fruits, de legumes oti de melanges de fruits et legumes destines 
a Tallisentatlon bumalne a recftercbe depuls de ncmbreuses armies a assoder 
aux techniques mecanlques classlques d 1 extraction ou de preparation* Vac- 

5 tlon de reactions enzymatlques destinies prlnclpaleoent i sol ubl User les 
pectlnes et done I valorlser la partle des fruits et legumes que les* prece- 
des classlques d* extraction 1a1ssa1ent sous forme de dechets. L'lntertt est 
en fait double : economlque d'ime part pirlsque 1e volume das decfaets est 
ridult, nutrltlf d'autre part en ralson de la valeur pour I 9 alimentation 

10 huaalne de ces u&nes dechets. 

Toutefols, la condulte de ces reactions entynatlques s'est revile* 
assez delicate, notamment lorsqu'11 s'est ag1 de transformer des legumes et 
ced a conduit les Industrials a Halter 1 'utilisation des procedes enagraa- 
tlques a certains ftnrtts ou legumes ou encore a no les utlllser qu'en ap- 

15 point a des precedes mecanlques ou enffn a ne les appHquer que sur una 
fraction des fruits ou legumes cohcemes. Dans beaucoup de ces cas la recu- 
peration des elements nutrltlf s Interessants pour 1 'alimentation humlne 
n'est pas complete et, en outre, des probiemes de riscosite ou de texture 
ont ete rencontres avec certalnes natieres premieres. 

20 Le procede dScrlt dans la presente Invention permet au contralre de 
restltuer en quasi totalite au prodult final V enseal e des proteines, glu- 
ddes, natures grasses vfigfitales, sels mlneraux. oHgoeiements et vltasrfnes 
contenus dans les fruits et legumes de base. Sorrt en effet seulement eilcrf- 
nes au cours du procede objet de 1 'Invention : 

2$ - mecanlquement, avant le tralteoant propreaent dtt des prodults, les 
queues et sepales des fruits sMl y a Meu 

- a V Issue de la reaction eiuymatlque, les peplns, -noyaux a1ns1 que 
les legumes et les parties et enveloppes cslluloslques non transf oro6es* par 
les enzymes oils en oeuvre ou les enzymes presents naturellement dans le 

30 prodult* 

Una des caracterlstlques du procede reside dans le fait que 1'on va 
appHquer la reaction enzymatlque a un taSlange de fruits, de legumes ou de 
fruits et legumes etudie en fonctlon de divers param&tres tels que : 

- eqtrilibre nutrltlf du prodult: les teneurs respective* en vitamlftes, 
35 glucides et autres elements nutrtttfs sont equWbrees de fagon tres rfgou- 

reuse, en tenant coopte de revolution possible des prodults en cours 



2636064 



- 2 - 

de traiteaent ou avant consociation, 

- obtention d'un pH coyen cenpris entre 3.4 et 4.2 peroettant & U 
reaction enzynatlque de se demiler dans des conditions satlsfaisantes : 
notaraent risque de developpement micro Men en cours de reaction et efflca- 
5 cite naxlnale des fractions enzymatlques. 

A aucun nouent dans le precede ne sont ajoutfis de produits chlmiques 
tels que tnhiblteurs, conservateurs de synthase, correcteurs de pH ou autres. 

L' installation est -caractfirlsee en ce qu'elle coraprend un post© de 
tH des frutts ou legumes avec elimination Sventuelle des queues. s€pales ou 
10 feutllages attenants, sulvl d'un poste de lavage des produl ts adapts au • 
lavage natural sans adjonction de produl ts ehlnrtques des fruits d'une part 
et des legumes d 1 autre part, 

Les produl ts laves sont ensuite rapes ou dficoup§s plus ou coins fine- 
oent wivant leur nature, en fonction de la rapidite des actions enzymatiqifes 
15 sur chacun d'entre eux et envoyes fi un poste de blancMaent qui peroet d'as- 
syrer ime reduction tr§s poussee de la population raicrobienne (bacterles, 
levures et nolslssures) et de prevenlr dans une trfcs large roesure le develop- 
pement ulterieur de reactions de phenol oxydase sur les produl ts. L 1 Installa- 
tion de blanchfoent est congue fagon a obterrir le rgsultat recherche pour 
20 un temps de sfcjour court (de 30 secondes a 5 minutes} et line temperature de 
80°C a 95°C. 

Les prodults blanchls sont Introduits i chaud dans des rfcacteurs 
enzyraatiques. Le bon deroulement des reactions enzymatiques est assure par 
le blals d'un rapport adequat eau/matieres sSches. Ce rappoH eau/raati &res 
25 seches peut etre obtenu : 

- nature! lement dans le cas de certains fruits ou melange* de fruits 

- sans Introduction d f eau en etudiant un melange de fruits et de 
legumes approprie avec introduction tventuelle d'une certaine proport1on.de 
nectars de fruits provenant d'une preparation precedents effectoee solvent 

30 le mfime procede enzynatique 

- par Introduction d'une petite quantite d'eau, dej'ordre de 

5 % i 3 % de la nasse totale des fruits et leguses aU en oewre, a m 
melange etudie de fruits et legunes. Dans ce dernier cas, on eHminera la 
quantite d'eau ainsi introduite par effet d'autoevaporation flash en fin de 
35 reaction enzyraatique ou lors de la sterilisation finale du produit ou encore 
par tout autre systfine applicable tel que osmose Inverse, ultrafiltration 

Cette quantite de liquide provient de preference du llquide de * 
blanchiment dont on conservera 1 'excedent d'une reaction enzymatique a la 
suivante, 

40 Les enzymes utilises peuvent etre notassnent des polygalacturonases, des 
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- 3 - 

pectlnes-lyases ou encore tous autres enzymes utilises 1e plus souvent en 
nfilange, d'eraplol autorlse pour la preparation das prodults destines a 
V alimentation huma1ne« 

Par allleurs, one des orlglnalltfis tfu precede est que Ton tie cherche 
5 pas ft detrulre au stade du blanchlaent la totality des enzymes naturels 
presents dans les fruits et legumes et qu'au central re cm s 'attache ft 
preserver une fraction suffisanta de ces enzymes af1n notasssent de rfceupe- 
rer et de rendre plus fadlement asstailables les protfitnes quMls contlen- 
nent. 

10 Une des orlglnelites de I'inventlon est que Ton introrfult, dlrecte- 
raent au stade de la narration enzyiratlque, des enzymes proteolytlques 
nature! s exlstant dans certains fruits seiectl wines a cet effet. Ces enzy- 
*es sont contenus dans les jus de fruits presses mecaniqueaent sans autre 
traltement de fagon ft evlter leur destruction, et part1rtpent.fi rendre plus 
15 faci lenient assiflillables les prowl nes contenues dans 1e mftlange de fruits 
et de legumes entrant dans la composition du cocktail* 

Dans le procede iris en oeuvre, 1e pH optical de 3,5 ft 4,2 pour le dfi- 
roulenent de la reaction enzyoatlque et le blocage de fermentations parasi- 
tes en cours de reaction enzyaatlque est obtenu nature! lament en fitudtant 
20 jddlcieusement les melanges de fruits et legumes s1 nficessaire : les pH 
trop eieves de certains legumes sont alnsl compenses par les pH plus falbTes 
des fruits s£lect1onn@s en consequence- 
Pendant totrte la reaction enzymatlque dont la duree peut varler de 2/ 
Sheures ft 20/24 heures sirfvant les prodults, on naintlent dans le reacteur 
25 une teapersture comprise entre 45 C C et 55*C et une agitation douce du nBlan- 
ge. La reaction peut etre effectuee au besoln sous gaz Inerte pour evlter 
les phenorcSnes d'oxydatlon et le developpement de fermentation* eSrobles. 
Eh ftn de reaction enzyaatlque, le oSlange est artxe de fagon violente et 
flltre ou taartse afin d'eiiolner les p^ns et parties non llqueflees 
30 Hgnlnes et parties' celldloslques prinrtpalement. II peut alors etre steri- 
lise et condltlonnfi Imoediateoent ou refrofdf a une teapecature de 3-4 °C et 
stockfi avant d'etre reprts pour sterilisation et cond1t1onneaent. 

Pour la preparation de cocktails de nectars de fruits et legumes on 
ajoute au melange avant da le steriliser une certain* proportion de conoan- 
35 tres d'agrumes, de fruits rouges ou de melange de concentres nature! $ de 
fruits ainsl qu'une certaine proportion de del, d'edulcorant ou de prodults 
divers A pouvoir sucrant sulvant le cas alnsl qu'eventueltement une petite * 
quantlte de prodults naturels riches en vl taurines B et C et en divers nutri- 
ments essentlels (acldes amines et gras),le melange ainsl realise pourra 

40 etre Usse ou homogenftlse sous une presslon de 10 ft 100 bars : cette ope- 
ration intervlent de preference avant sterilisation* 
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Sulvant une forme particulars de realisation la sterilisation du 
prodult, pour la production de cocktails de nectars de fruits et legumes, 
se fera en utWsant le proc§d§ develop?* par Monsieur T0KTER0T Roland, 
objet du brevet europBen EP 0 124 385 Bl dans lequel le prodult de la 
5 reaction enxymatique. additiorme d'une certaine quantity de concentre 
d'agrunes ou de fruits et le cas echeant de artel ou de tout autre prodult 
I pouvolr sucrant, est rechauffe aux environs de 80°C t IDO'C et melange & 
contrecourant avec une fraction volunrlque sensiblercent eqirlvalente d'eau 
surchauffee ft haute temperature de fagon ft obtenlr quasi instantanfeaent une 
10 temperature adequate (132°C a 142°C) pour la sterilisation du neiange et la 
destruction des enzymes* 

La quantlte et la temperature de I'eau surchauffee ajoutee sent etu- 
diees de fagon ft obtenlr d'une part la temperature nficessaire pour la ste- 
rilisation du prodult et la destruction des enzymes* et d 4 autre part afin 

15 que la quantlte d'eau ainsi ajoutee au prodult ne solt jamais supCrleure ft 
5 fois la quantlte de concentre .d'agnanes ou de fruits prtalablement ajou- 
tee au prodult ; la quantlte d'eau totale est caTculee en tenant egalement 
cofflpte de la quantlte d'eau ajoutee le cas echeant a rant la reaction enzy- 
natlque dont 1 'elimination par autoevaporatlon peut egalement se rfcallser 

20 a ce niveau par autofivaporatlon du prodult entre la temperature de sterili- 
sation et une temperature de 95°C ft 110°C environ. 

Apn&s un temps de chaabrage de 3 a 55 secondes, le prodult est refroi- 
d1 et conditionne de preference sous gaz neutre, en emballage longue conser- 
vation, etanche aux UV et a VoxygSne. 

25 Pour d'autres types de prodults finis que les cocktails de nectars de 
fruits et legumes, d'autres types d'equlpeoents de sterilisation pourront 
etre envisages, notaament, sulvant la consistence du prodult final a- steri- 
liser, des sterilisateurs 1 plaques ou tubulatres et pour les prodults les 
plus epais des apparel! s I surface raciee* 

30 ' La description qui suit se reffire aux desslns I'accoopagnant qui 
montrent, 6 titre d'exesple non Holtatif, un mode de realisation du prece- 
de. 

L 1 Installation de la figure 1 est une representation schenjatique 
d'une Installation conforme a Vinvention, pour la production de cocktails 
35 de nectars de fruits et legumes. 

La figure 2 est une representation du blancheur utilise pour le 
blanchtoent des prodults apres rapage ou decoupage. 

L' installation de la figure 1. Un premier poste de tri manuel et/ou 
secanlque (1) pour elimination des pedoncules, sepales et autres elements 
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1ndes1rab1es. Les fruits et leguaes sont ensoite laves en (2) sans adjonc- 
tlon de prodults chlnrfques, et rapes ou dftcoupfe en (3). 

Les prodtrlts dScdupes ou rapes spnt ensirite blanchls en (4} dans un 
apparel 1 contlnu plus anplement decrlt dans la figure 2. La twnp&rature de 
5 blanchlment et les conditions sanltalres sont maintenues par re cyclase du 
llqulde de blanchlment qui est reprls par une pompe (5), rechauffe dans un 
echangeur (6). oalntenu a la temperature de pasteurisation dans un chaabreur 
(7) et refroldl a la temperature de blanchlment dans V echangeur (6)- 

Les prodults blanchls, alnsl qu'une fraction du llqulde de blancM- 
10 cent sont Introdults dans le rfiacteur en*ymat1que (8) qui est tine cuve 

cy Hndroconlque * circuit exterieur d'Cchange thernlque avec agltateur/ 
dllacerateur (9) entralnfi par motovarlateur ayant une plage de 1 & 10 
permettant d f obten1r a la fols, une agitation douce pendant la reaction 
en*ymatlque, et une agitation vlolente en fin de reaction. 
15 Le rfiacteur (8) pourra Stre pasteurise par de la vapour fluante entre 

deux reactions emymatlques, apr6s lavage et pourra 6tre mis au besoln sous 
gaz neutre pendant la reaction enzymatfque. 

Le prodult Hqulde obtenu en fin de reaction enzymatique, apr§s 
dllaceratlon est pcsp£ (10), et flltre sur un flltre statlque pour les. 
20 petltes Installations ou encore sur un flltre autonettoyant (11) ou un torts 
contlnu pour les debits Important* ♦ 

Le prodult tao1s§ est envoys sur une Installation de dSgazage/auto- . 
evaporation composee par exemple d'un bac ft niveau constant (12), d'une 
pompe de reprise (13), d'un echangeur de temperature (14), d'un degazeur 
25 (15} peraettant d v evaporer Veau 1ntrodu1te dans le reacteur (8), 

Le prodult sortant de Vapparell (15) est reprls par pompe (16). 
hooogeneise (17), et envoye dans un bac tampon (18) avec agltateur et circuit 
exteme d'echange therarfque ofl 11 peut 6tre refroldl a 4/6°C s'fl n'est pas 
sterilise dans un laps de temps court. 
30 Une station de preparation/dosage (19) pennet d'ajouter les prodults 

sucrants, concentres de jus de fruits, vltanrfnes et autre* prodults au 
prodult 1ssu de la reaction enzymatique* 

Le prodult est alors reprls par pompe (20), sterilise (21) et condl- 
tlonne (22). 

35 L'enserable des bees et circuits peut etre nettoyi par une Installation 

de nettoyage en place (23). 

La figure 2 represente plus en detail un type de blancheur congu pour 
repondre aux loperatlfs technologlques parti cullers de cette operation : 
L'apparell comprend une partle horizontal a fond pleln (31), une 
40 partle Incllnee (32), plelne dans la partle Inferieure, conposee de nrWes 
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a fissures peraettant VSgouttage du prodult dans la partie 1nterm§<Ha1re 
et coatprenint une ouverture pour sortie du prodult dans la partie haute. 
L'apparell cowprend fcgaleeent deux flancs latfiraux Stanches. 

Le prodult est introduit dans la partie Inf&ieure par une ouverture 

S (30) et est SvacuS vers la sortie (40) par des palettes ffxfies a des chafnes 
lat&rales (36) en ader inoxydable ou en plastique. Ces chafnes sont elles- 
n&aes entralnees par un tourteau de tfite (33) et guldfies par des roues 
dentfes Intermedial res (34) et de queue (35). 

Un niveau de Uqulde de blanchinent est matntenu dans Tepparell 

10 grace au seull de deverseoent (41) entre la partie plelne du fond Incline 
et la partie constitute de grilles ft fissures* Le llqulde de blanchtaent 
s'fecoule dans une tr&rie (37) qui comporte une tubulure de sortie (38) qui 
pernet le recyclage du prodult dans le blancheur. Une tubulure ($9) permet 
la vldange complete du blancheur en fin d'opfiratlon. 

15 On complete .en permanence la quantity de Hqulde de blanchlioent par 

le b1a1s d'un contrtle de niveau de llqulde dans la tr&rte (37), 

La temperature du llqulde de blanchlaent peut §tre contr&lGe par une 
boucle d'tchange exterleure comae Jndlque a la figure 1 ou une Injection, de 
vapeur (43) dans la tr&rte et une boucle de contrOle de temperature conne 

20 1nd1qufi sur la figure 2, 

La longueur de la partie (32) est Gtudtte afln que la quantity - de 
llqulde de blanchtaent sortant du blancheur avec le prodult vers le 
rSacteur enj^matlque solt au plus figale a SZ t Z% de la masse totale des 
fruits et legumes a1s en oeuvre. 
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1. Precede pour la preparation da purdee. nectar a t cocktails on 
solutions liquids s da traits t de ldguses ou de adlangee do fruits et 
legumes, caraetdrisd en ca que l*on soumet des fruits et ldguses complete, 
laves oais son pelts, rapes ou dflcoupds a das reactions emayinatiques 
5 ttettant en oeuvre dee ensjrmes naturals proteolytics et/ou das euaymee 
choisia penal lea galacto-pectaaes at lea pec tine a- lyase a, en obtenant dee 
produits ayant conserve 1 'ensemble ~de a protdines, aatierea grasses, tela 
nindraux, ollgodldoanta et vitamines c antenna dans lea fmite et legumes da 
base. 

10 2. Procddd salon la r even* icat ion 1, caraetdrisd en ce qua lea 

reactions eneymatiques a out oiaea en oeuvre aur dee mileages do rfipnroe de 
fruits, da legumes, ou de froita et Idguwee a tm pE caaprie autre 5,4 at 
4,2 pendant una durde de 2/3 a 20/24 heuree. 

5. Procddd salon 1'una quelcouqua das revendications X et 2 V 
15 caraetdrisd en ee que lea produits rape's at ddcoupds de depart sent 

prealablasent blancfaia, avant lea reactions enaymatiques, afin d* assurer 

una reduction euff isente da la population mieronlenne et d'empecner mr 

dlveloppement notable de la rdaction da phdnoloxydaee. 

4. Precede salon l'une qualconqua das revendieations 1 a 3, 
20 caraetdrisd en ca qua I'on ajoute an melange da base de fruits et legumes 

un pourcentage d'eau da I'ordre de 5 pour cents dee fmite et legumes ale 

en oeuvre afin d'aaeurer un rapport eeu/oatleree eeches euf flsent poor la 

dfiroalement satiafaiaant des rdactlona euxymatiquas . 

S» Procddd salon I'une auelcouque dee revendications X a 4« 
25 caractdriad en ce que le pourcentage d'eau ajoute an mileage de base 

provient du liquids utilisS pour la blanchiment dee produite avant la 

rdaction easymstique. 

6. Procddd salon l f une qaelconque due revendications U5i 
caractdriad en ce que l*en dliaina la quantitd d*eau ajoute a an ajdlange 

SO pour permattre le boa ddroulevant dee rdactlona enaymatiquaa par 

auto*dvaporation du produit apres las reactions enzymatlqoea ou apree la 
atdrllieation du produit final. 

7. Procddd salon l'uae qaelconque dee revendicationa 14 3, 
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carartdrlad en ce qua I'oa utilise las euryiaaa naturals noa ddtruite au 
etade da bla nchi m e at, poor ieur activitd protdolytique pendent la 
maceration enrymatiqua. 

B. Proceed colon l'uae quelconque dee revendications 113, 
cersctdrlad en ce que, an stade da la macdraticn enuyaatiqua, 'cm introdtilt 
dat enzymaa protdolytiquea naturals contenus drat dea Jus da fruits ' 
preeade, edlectlonnde pour leur richeeee en cee enzymes, da facon a reudre 
lea protdinee du melange da fruits et idgumee plus facilement aeeimiiablea • 

o. Procddd aelon l'une dee revendicetions 1 a $, eaructdried en ce que 
l'douilibre eau/matieree etches ndcesaaire au ben deToulement. das reactions 
enaymatiques miees en oouvre eat aasurd par racyclage d'une certains 
quantity de puree de fruits prdaiablement prdparde euivant le mema procfide 
eaxymatique, on de jua de fruits* 

10. Procddd aelon I 'una quelconque dee revindications 1 a fi, 
caractdrisfi en ce que l*on mlxe violeaaaant en fin de reaction le melange da 
baee afln d'obttnir un fluid* auaceptible d'etre pomp** 

11. Procddd aelon l'une quelconque dee revindication* 1 a 10, 
caractdriad en ce qua I 'on d limine par filtration au tamiaage laa residue, 
par example lea pepine, lea fragments lignocelluloslqaea de taille 
anperieure a 1 mm. 

12* Procddd aelon ies revendications l a 11, caractdriad en ce qua 
I'on ajoute au produit isau dee reactions - enzymatiquee una certaina 
proportion da concent rda d'egrumea ou da fruits an vua da X& preparation de 
cocktails at de nectars de fruits et legumes. 

IS. Procddd aelon lea revendications 1 a 12, caractdriad en ce que 
I'on ajoute au produit iaau dea rdactiona encrsiatiauee, additionne 
eventuellement de concentres d*agrunas ou de fruits, dee diamante nutritife 
compldmentaires naturals, tela que lee miele, lea produits eucranta, laa 
produits riches an vitaalnee B, la vitemine c f lea produita renfermants dea 
acides amind a et des acides gras essentials. 

14. Procddd aelon l'une quelconque dee revendications 1 a 13, 
caractdrlsd an ce qu*on ajoute au produit issu das rdactiona ensymatlquae , 
additionnd eventuellement d' autre a produits naturals complementairee , dea 
produits dduicoranta. 

15. Procddd aelon l'une quelconque dee revendications' 1 a 14, 
caractdrlsd an ce que le produit alimeutaire ainsi prdpard eat stdriliad 
par mdlange a centre -cauraut du produit rechauffd awe una quantitd d'eau 
eurcnauffde calculd de facon a ca qua la rapport au total ajoute en coura 
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de fabrication but le concentre de fruits mis en oeuvre no colt pae 
eupdrieur & cinq. 

16. Procddd **lon I'une quelconque des rsvsndlcatlono 1 ft 15, • 
caractlrisd tn ce que Xe produit iseu de la reaction enzyme tique, 
addltlound ou non de concentres de fruits, de miel. de prodult* sucrante on 
ddulcorant, de vitamin* 8 et de nutriment* essentials, est etdriliad *nx un 
appareil tubulsire, a plaque en ear un appareil 4 surface redd* • 

17, Frocddd eelon l'tme quelconque dee revi n dic at ion* 1 ft idr 
caractdried en ce que le prodult alimentalre eat lieed on hofflogfindisd event 
sterilisation. 

Id. Frocddd aelon I'une qua Icon que dea reveudication* 1 a. 17, 
caractdrlad en ce que le produit *tdrili*d, dvantnellement Uead et 
hnmogenftisfi, eat dlrec tenant aoumlt ft un conditiooneittent etdrile, le caa 
dchdant ecus gat neutre, eoit pour vent* directe en cons omasa teur, eolt en 
fata ou en conteneur* de pins grand* t&ille en vue d* autre* utilisations. 

1$. Installation pour la ml** en oenvre du proedde* eelon l'une 
qnelcenque des revindications 1 a 1$, coractdrisde en ce qu'elle coznprend 
on peate de tri manual on mecanisS de* queues, sdpales et autre* (1), et nn 
post* de lavage da* fruits et Idgumos (2), eulvi d'un poste de ddcoupd on 
.de rftpsge des fruits et idgume* ($)• un appareil de blanchiment dynamiqua 
(4) on le blanchiment eat effectud par de l*ean chaude qui est canstamment 
reeirculde par la pompe (5) , rdchauf fee et dlevde * la tempdrature de 
pasteurisation par I'dehangeur (*), chambrde en (7) et re fro idle ft la 
temperature voulue dans I'dehangeur (6) avant de retoumer ft l'apparell de 
blanchiment (4) ou dan* le rdacteur eneymatique ($). 

20. Appareil lege aelon la revindication 19, caractdrisd en ce que 
l'apparell ntilisd pour le blanchiment comport* une auge en acier 
inoxydable ayant une par tie ft fond plat (30} • un* part la inclinde ft fond 
pleln (31), une partle inclinde ft fond perford (32), conatitud* da 
preference de grille* ft flsenree, et enfln une partle eupdrienre libre (40) 
permettant 1 'evacuation da prodult, l'dgonttage du produit bl a nchi ae 
faisant 1* long de la partle (32) tandle que la liquid* de blanchiment 
recueilli dan* une gonlotte (37) est dvacud par une tubnlnr* (38) et 
recirculd dan* l'apparell de blanchiment (4), et un apparelling* da 
contrdie (43) de la tempdrature du liquids recueilli dans la gonlotte (37) 
avec rdgulateur de tempdrature et injecteur de vapeur, une chain* de * 
controls de niveau (42) dtant prdvue pour aalntenlr le niveau de liquid* 
dans la gonlotte (37), tandis que deux cbalnes latdrale* (3d) rallies per 
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des palettes d'avancemeat foot avancer le produit 4 b lanch lr dans 
I'appareil, le nouv*ment des chains s 4 taut sirur4 par un tourteau notcnr 
(33) entraina par moto-varieteur, vn ou deux tourteeux da queue (35) at un 
ou plusieurs tourteaux interaediaires (34), one goulotte (44) 6 taut prima 
5 pour 1'entrde da produit. un couverclo (45) protdgeant pertialletnent la 
partle tretnpage da l'appareil da blanchimant (4) at la .vldenga complete 
dudit apparall da blanchimant (4) dana la goulotte (37) 4 taut assures par 
una tubulure (30). 

21. Appareillage salon l'una quelconque das revendications 20 at 21, 
10 caractdriede an ce que, poor recevoir las fruits at legume e blanchla par 

l'appareil de blanchimant (4), on a pravu on rdecteur anzymatique (6) qui 
aat coast! tud par one cove a circuit d'echange tharmique externa, snmi d'un 
agitataur (9) a vitesaa variable afin d' assurer, d'une part, uu brassage 
long at continu pendant la reaction enzymatioue et, d f autre part, un mlxage 
13 violent des produits an fin de reaction, la. reacteur (8) pouvant etre mis 
sous atmosphere d' azote controlee pendant la reaction. 

22. Appareillage salon l'una quelcoaque dea ravendications 19 a 21, 
carectdriad an ce que, aprea reprise du melange mixd en fin da reaction 
anzymatique par one pompe (10) , ou f litre ou on temiae ledlt melange sur un 

20 filtre statique ou autonettoyant (11) afin d'dliminer las pdpins, parties 
ceilulosiquea, paaux at autrea, non transform** par la reaction 
anzymatique. 

23. Appareillage aelon l'una quelccnque des revendications 19 a 22, 
caractdried en ce que, pour dllminar du melange filtre at tamled la 

25 qoantitd d'eau eventuellement ajoutde au niveau du blanchimant ou de la 
reaction enzymatique, on a prdvu un ensemble da rdchauffage par 
auto-evaporation, comprenant un bac tampon A niveau constant (12), una 
pompe da reprise (13), un fichangeur de chalaur (14), un ballon da degatage 
par auto- evaporation (15) , relit a un circuit da condensation des buees da 

30 -vapour d'eau extraitea at 4 una pompe 4 vide. 

24. Appareillage salon l'una quelconque dea rav e ndi c a t i on s 20 4 23, 
caractdried en ce que an a pravu un bac (10) muni d'un agitataur at d*un 
circuit externa d'echange thermique, pour racavolr le melange aortant du 
ballon d' evaporation (15) at repris par una pompe (16), lisse ou 

S3 hoaogeneise en (17), et ce 4 des fins de sterilisation, et da 
condltiounement. 

25. Appareillaga selon l'una quelcanque des revendications 19 4 24, 
caractdried en ce qu'elle comporte una station da dosage (19) pour la 
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preparation et la doeage das oleic, produiti eucraat* oa adulcoranta, 
vitaainea at autrea additifa natureli que l'oa ajoute an produit dans la 
bae da etocfcage (18). 

26. Appareillage eeloa l'u&e quelconqua daa revesdicatioae 20 ft 23, 
5 <uract4riid an ca qa'U comports on etdriliaateur haute teaperatur* (21) 
pour la atdrilleatloa du produit prdpard an (19) et una machine da 
conditionnamant aaeptique (22) pour conditioarwr la produit ai atdriliae. 



263SU64 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
afFADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□'REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ! 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



